Bone disease in nephropathic cystinosis is related to cystinosin-induced osteoclastic dysfunction.
Bone impairment is a poorly described complication of nephropathic cystinosis (NC). The objectives of this study were to evaluate in vitro effects of cystinosin (CTNS) mutations on bone resorption and of cysteamine treatment on bone cells [namely human osteoclasts (OCs) and murine osteoblasts]. Human OCs were differentiated from peripheral blood mononuclear cells (PBMCs) of patients and healthy donors (HDs). Cells were treated with increasing doses of cysteamine in PBMCs or on mature OCs to evaluate its impact on differentiation and resorption, respectively. Similarly, cysteamine-treated osteoblasts derived from murine mesenchymal stem cells were assessed for differentiation and activity with toxicity and proliferation assays. CTNS was expressed in human OCs derived from HDs; its expression was regulated during monocyte colony-stimulating factor- and receptor activator of nuclear factor-κB-dependent osteoclastogenesis and required for efficient bone resorption. Cysteamine had no impact on osteoclastogenesis but inhibited in vitro HD osteoclastic resorption; however, NC OC-mediated bone resorption was impaired only at high doses. Only low concentrations of cysteamine (50 μM) stimulated osteoblastic differentiation and maturation, while this effect was no longer observed at higher concentrations (200 µM). CTNS is required for proper osteoclastic activity. In vitro low doses of cysteamine have beneficial antiresorptive effects on healthy human-derived OCs and may partly correct the CTNS-induced osteoclastic dysfunction in patients with NC. Moreover, in vitro low doses of cysteamine also stimulate osteoblastic differentiation and mineralization, with an inhibitory effect at higher doses, likely explaining, at least partly, the bone toxicity observed in patients receiving high doses of cysteamine.